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cccacgcgtccgggggacggttgctgagcgggcctgggacagcgggtcgcggcacctcccgcctgcgcgtgtctaatc 

cgtctgtcgggtcccgaaagagctaagccgagcctgcgccggacgggtgggctggactgagagaattctctgagctgg 

tgacaggtgccacaggcactggggatctcaccagaaaggaaccgacggagctaggggccagcgagatggcggac 

gaggccttagctgggctggatgagggagcccttcggaagctgctggaggtcacagcagatctggcagagcggcggcg 

catccgctcagccatccgggaactgcagcggcaggagctggagcgcgaggaggaggccctggcatccaagcgtttc 

cgtgccgagcggcaggacaacaaggagaactggctgcactctcagcagcgggaagctgagcagcgggctgcx^ctg 

gcacggctggcagggcagctggagtccatgaacgatgtggaggaattgactgcactgttgcgaagcgctggtgagtat 

gaggagcgcaagctgatcegagctgccatccgccgtgtacgggctcaggagattgaggctgccaccttggctgggag 

gttgtacagcgggcgtcccaacagtggctcaagagaggacagcaaggggctagcggcacacaggctggaacagtgt 

gaggtgccagagcgagaggaacaggaacagcaggcagaggtttcaaagccaacccccacccctgaaggcaccag 

ccaggatgtgaccacagtgacactcctgctgcgagccccacctgggagcacatccagctcacctgcctcacccagcag 

ttcacccacccctgcctctcctgagcctccattggagcctgccgaggcccagtgccttacagctgaggttccaggcagcc 

cagagccaccccccagcccacccaagaccaccagccctgagcctcaggagtctccaacgctccccagcactgaggg 

ccaggtggtcaacaagcttctgtctggccccaaagagacccctgctgcccagagccccaccagaggcccctctgacac 

caagagagcagacgtggctggaccccgaccctgccaacgctccctgtcggtgctcagcccccgccaaccagcccag 

aaccgagagtccaccccccttgccagcggaccttcctcattccagcgggctggctctgtgcgggatcgtgtccacaagtt 

cacatctgattctcctatggctgctaggctccaggatggcacaccccaggctgccctaagtcccctgacccccgcaaggc 

tcctgggcccctccctcaccagcaccacccctgcctcctcctccagcggctcctcctctcggggccccagtgatacctcct 

cccggttcagcaaggagcaacgaggagtagcccagcccctggcccagcttcgaagctgcccccaggaggagggcc 

ccagggggcggggcttggctgctaggccccttgaaaacagagcaggggggcctgtggcacgttcagaggagcctggt 

gccccgctgcccgtggccgtcggcactgccgagccagggggcagtatgaagaccacattcaccatcgagatcaagg 

acggccgtggccaggcctccacaggccgggtgctgctgcccacaggcaaccagagggcagaactgacactggggc 

tgcgggcgcccccgaccctactcagcaccagtagtgggggcaagagcaccatcacccgtgtcaacagccctgggac 

cctggctcggctgggcagtgtcactcatgtcaccagcttcagccatgccccccccagtagccgaggaggctgcagcatc 

aagatggaaccagagccagcagagcctctcgctgcagcagtggaagcggccaatggggctgagcagacccgagtg 

aacaaagcaccagaagggcggagccctctgagcgctgaggagctgatgactattgaggatgaaggagtcttggaca 

agatgctggatcagagcacggactttgaagagcggaagctcatccgggctgcacttcgtgagctccgacaaaggaag 

agagaccagcgggacaaggagcgggaacggcggcigcaggaggcacggggccggccaggggaggggcgcgg 
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caacacagccactgagaccaccacgaggcacagccagcgggcagctgatggctctgctgtcagcactgttaccaag 

actgagcggctcgtccactccaatgatggcacacggacggcccgcaccaccacagtggagtcgagtttcgtgaggcg 

ctcggagaatggcagtggcagcaccatgatgcaaaccaagaccttctcctcttcctcctcatccaagaagatgggcagc 

atcttcgaccgcgaggaccaggccagcccacgggccggcagcctggcggcgctcgagaaacggcaggccgagaa 

gaagaaagagctgatgaaggcgcagagtctgcccaagacctcagcctcccaggcgcgcaaggccatgattgagaa 

gctggagaaggagggcgcggccggcagccctggcggaccccgcgcagccgtgcagcgatccaccagcttcggggt 

ccccaacgccaacagcatcaagcagatgctgctggactggtgtcgagccaagactcgcggctacgagcacgtcgac 

atccagaacttctcctccagctggagtgatgggatggccttctgtgccctggtgcacaacttcttccctgaggccttcgactat 

gggcagcttagccctcagaaccgacgccagaacttcgaggtggccttctcatctgcggagacccatgcggactgcccg 

cagctcctggatacagaggacatggtgcggcttcgagagcctgactggaagtgcgtgtacacgtacatccaggaattct 

accgctgtctggtccagaaggggctggtaaaaaccaaaaagtcctaacccctgctcggggccccacggatgctggtgg 

actgtgtgcccctggtggaggtggacgacatgatgatcatgggcaagaagcctgaccccaagtgtgtcttcacctatgtg 

cagtcgctctacaaccacctgcgacgccacgaactgcgcctgcgcggcaagaatgtctagcctgcccgcccgcatggc 

cagccagtggcaagctgccgcccccactctccgggcaccgtctcctgcctgtgcgtccgcccaccgctgccctgtctgttg 

cgacaccctcccccccacatacacacgcagcgttttgataaattattggttttcaacgaaaaaaaaaaaaaaa 
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ggcgccgcatgtgtctccgcggcggctgcagccctcg^^^ 

cctcccgccccggcctcgcgcccccgtcccggcctcgcgccccggccgcccWgttgacgccggccaggccgt^ 
cggatgcgccgcggcagccccgggccccggctcggaggctcccggggcgagaggaggcggcccgccggccggg 
accccgcgcgagtcggccccggccaggggctgcgtaggcccgcccggccaggcccagccgcctggacagagaca 
gggcagggcattgttcatgcactgaccgacctcagcatcccc^^ 

atcgccggcactgccccccagaatggtgagaataaaccaccacaggccattgtgaaaccccaaatcctgacgcatgtt 

atcgaagggtttgtgatccaggagggggcggacgtttcccggtgggacgctcgtctgctggtggggaatctcaagaaga 

agtatgcacaggggttcctgcctgagaaacttccacagcaggatcacaccaccaccactgactcggagatggaggag 

ccctatctgcaagaatccaaagaggagggtgctcccctcaaactcaagtgtgagctctgtggccgggtggactttgcctat 

aagttcaagcgttccaagcgcttctgttccatggcttgtgcaaagaggtacaacgtgggatgcaccaaacgggtgggact 

tttccactcagaccggagcaagctgcagaaggcaggagctgcgacccacaaccgccgtcggccagcaaagccagtc 

tgccaccacttaccaaggataccaagaagcagccaacaggcactgtgcccctttcggttactgctgctttgcgtaacaca 

cagccaggaagactccagccgttgctcagataactcaagctatgaggaacccttgtcacccatctcagccagctcatcta 

cttccgccggcgacaaggccagcgggacctggagctccccgacatgcatatgcgggacctggtgggcatgggacacc 

acttcctgccaagtgagccaccaagtgaatgtagaagacgtctacgaatt<^tccgctctctgccaggctgccaggagat 

agcagaggaattccgtgcccaggaaatcgacgggcaagccctgctgctgctcaaggaggaccacctgatgagcgttat 

gaacatcaagctggggcccgccctgaagatctacgcccgcatcagcatgctcaaggactcctagggctggtggcacca 

ggattctggcccagggcgcctcctcccgactgagcagagccagacagacattcctgaggggcccagaaatggcggc 

gttggagggcaggggctctccctaggggcatagctggtgaggaggtctgggcacctcctccatggctctcaggggccm 

catttctgtgggaggggcagagaggtaggtggcacagaagatggggcmatgcttgtaaatattgatagcactggctt^ 

ccaaagtcccaatactctagccccgctctcttcccctctttctgtcccccattttccagggggtatatggtcagggctccx:caa 

cctgagttggttacttcaagggcagccagcaggcctggatg^ 

tccaggcctggttaactcttccgttgtcagcttctcccccttcagcctgtttctgcagcagccagggttctcccccctacaccct 
ctgcaggtggagagagagaagctgggcccagccgcggtgcctgctggccaagacgccttaacgctgtgtgtatgactg 
tgtgactgtgtgggagcctggactgacagataggccaagggctactctctggcatctccaggtgttttgtagcaaa 
acttagtgctttgtcctggactccactcagcctcaggatggggaatagccaagaatggcagcctcagcgcagaggcaag 
gtcagaaagagacggcgcttcagagtttcctttccagacacccctccccgcactgtgaagttcccctgaccg 

FIG.2A 
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ccctcctggttcacaaagagcattaagaaagctgcggtggtctgagcaacatagcccagacgtggagcctcctggcctg 
cctgcccgcccaccctgggagtccagtggtgaggctcagagaacttctaaggggaaagaacagctggagtttctgttga 
tgtgaagaaggcagctcttggcctcccactcccacacttctttgcctataaatcttcctagcagcaatttgagctacctgagg 
aggaggcagggcagaagggcaagggcctgcctctgacctgccgtgtcctttgcaggaaggaggtaggcacctttctga 
gcttattctattccccacccacacccccaggcagggttggaaatgaaggacttttttaacctttgttttgttttttaaaaataaat 

ctgtaaaatctgaaaaaaaaaaaaaa 
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atggggcctgaaartgtctgggtctgagctggggagcggaagccacttgtccctctccctccccagga 
gggccacagaggtccaacragggtaagggcctggggataccrcc^ 

gccaggctgggcagcagcccctctttcacctcaactatggatctcctgccccccaagcccaagtacaatccactc^ 

atgagtctctgtcatcgctggaggaaggggcttctgggtccacccx:cccggaggagctgccttccccatcagcttcatccc 

tggggcccatcctgcctcctctgcctggggacgatagtcccactaccctgtgctccttcttcccccggatgagcaacctgag 

gctggccaacccggctggggggcgcccagggtctaagggggagccaggaagggcagctgatgatggggagggga 

tcgatggggcagccatgccagagtcaggccccctacccctcctccaggacatgaacaagctgagtggaggcggcgg 

gcgcaggactcgggtggaagggggccagcttgggggcgaggagtggacccgccacgggagctttgtcaataagccc 

acgcggggctggctgcatcccaacgacaaagtcatgggacccggggtttcctacttggttcggtacatgggttgtgtgga 

ggtcctccagtcaatgcgtgccctggacttcaacarc^ 

gctgtgccgggtgctaagggggcgacaaggaggagaaagccctgtagccgcccgctcagctctatcctggggagga 

gtaacctgaaatttgctggaatgccaatcactctcaccgtctccaccagcagcctcaacctcatggccgcagactgcaaa 

cagatcatcgccaaccaccacatgcaatctatctcatttgcatccggcggggatccggacacagccgagtatgtcgccta 

tgttgccaaagaccctgtgaatcagagagcctgccacattctggagtgtcccgaagggcttgcccaggatgtcatcagca 

ccattggccaggccttcgagttgcgcttcaaacaatacctc^ 

ggctggctttgatggctcagcatgggatgaggaggaggaagagccacctgaccatcagtactataatgacttcccgggg 
aaggaaccccccttggggggggtggtagacatgaggcttcgggaaggagccgctccaggggctgctcgacccactgc 
acccaatgcccagacccccagccacttgggagctacattgcctgtaggacagcctgttgggggagatccagaagtccg 
caaacagatgccacctccaccaccctgtccaggcagagagctttttgatgatccctcctatgtcaacgtccagaacrt^ 
acaaggccGggcaagcagtgggtggtgctgggccccccaatcctgctatcaatggcagtgcaccccgggacctgtttg 
acatgaagcccttcgaagatgctcttcgggtgcctccacctccccagtcggtgtccatggctgagcagctccg 
ccctggttccatgggaagctgagccggcgggaggctgaggcactgctgcagctcaatggggacttcttggtacgggag 
agcacgaccacacctggccagtatgtgctcactggcttgcagagtgggcagcctaagcatttgctactggtggaccctga 
gggtgtggttcggactaaggatcaccgctttgaaagtgtcagtcaccttatcagctaccacatggacaatcacttgcccatc 
atctctgcgggcagcgaactgtgtctacagcaacctgtggagcggaaactgtgatctgccctagcgctctcttccaga 
atgccctccaatcctttccaccctattccctaactctcgggacctcgtttgggagtgttctgtgggcttggccttgtgtcagagct 
gggagtagcatggactctgggtttcatatccagctgagtgagagggtttgagtcaaaagcctgggtgagaatcctgcctct 
ccccaaacattaatcaccaaagtattaatgtacagagtggcccctcacctgggcctttcctgtgccaacctgatgcccctt 

FIG. 3 A 
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ccccaagaaggtgagtgcttgtcatggaaaatgtcctgtggtgacaggcccagtggaacagtcacccttctgggcaagg 

gggaacaaatcacacctctgggcttcagggtatcccagacccctctcaacacccgccccccccatgtttaaactttgtgcc 

mgaccatctcttaggtctaatgatattttatgcaaacagttcttggacccctgaattettcaatgacagggatgcc^ 

tcttggcttctgggacctgtgttcttgctgag^ccctctccggtttgggttgggataacagaggcag 

cctctccctggggatatgcaacccttagagattgcc^ 

tgctcagtgcctcctggccggggcccctcaccccaaggggtctgtatatacatttcataaggcctgccctcccatgttgcat 

gcctatgtactctgcgccaaagtgc^gcccttcctcctgaagcctctgccctgcctcccWctgggagggcggggt^ 

gtgactgaatttgggcctcttgtacagttaactctcccaggtggattttgtggaggtgagaaaaggggcattgagactataa 

agcagtagacaatccccacataccatctgtagagttggaactgcattcttttaaagttttatatgcatatattttagggctgct^ 

gacttactttcctattttcttttccattgcttattcttgagcac^ 

caagcccttttacagctcttggcattttcctcgcctaggcctgtgaggtaactgggatcgcaccttttataccagagacctga 

ggcagatgaaatttatttccatctaggactagaaaaacttgggtctcttaccgcgagactgagaggcagaagtcagcccg 

aatgcctgtcagtttcatggaggggaaacgcaaaacctgcagttcctgagtaccttctacaggcccggcccagcctagg 

cccggggtggcca caeca cagcaagccggccccccctcttttggccttgtggataagggagagttgaccgttttcatcctg 

gcctccttttgctgtttggatgtttccacgggtctcacttataccaaagggaaaactcttcattaaagtccgtatttcttctaaaa 

aaaaaaaaaaaaaaatacatttatacatcacctttttgacttttccaagcccttttacagctcttggcattttcct^ 

ctgtgaggtaactgggatcgcaccttttataccagagacctgaggcagatgaaatttatttcxatctaggactagaaaaac 

ttgggtctcttaccgcgagactgagaggcagaagtcagcc 



FIG. 3B 
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MADEALAGLDEGALRKLLEVTADLAERRRIRSAIRELQRQELEREEEALASKRFRAER 

QDNKENWLHSQQREAEQRAALARLAGQLESMNDVEELTALLRSAGEYEERKLIRAAI 

RRVRAQEIEAATLAGRLYSGRPNSGSREDSKGLAAHRLEQCEVPEREEQEQQAEVS 

KPTPTPEGTSQDVTTVTLLLRAPPGSTSSSPASPSSSPTPASPEPPLEPAEAQCLTAE 

VPGSPEPPPSPPKTTSPEPQESPTLPSTEGQVVNKLLSGPKETPAAQSPTRGPSDTK 

RADVAGPRPCQRSLSVLSPRQPAQNRESTPLASGPSSFQRAGSVRDRVHKFTSDSP 

MAARLQDGTPQAALSPLTPARLLGPSLTSTTPASSSSGSSSRGPSDTSSRFSKEQRG 

VAQPLAQLRSCPQEEGPRGRGLAARPLENRAGGPVARSEEPGAPLPVAVGTAEPGG 

SMKTTFTIEIKDGRGQASTGRVLLPTGNQRAELTLGLRAPPTLLSTSSGGKSTITRVNS 

PGTLARLGSVTHVTSFSHAPPSSRGGCSIKMEPEPAEPLAAAVEAANGAEQTRVNKA 

PEGRSPLSAEELMTIEDEGVLDKMLDQSTDFEERKLIRAALRELRQRKRDQRDKERE 

RRLQEARGRPGEGRGNTATETTTRHSQRAADGSAVSTVTKTERLVHSNDGTRTART 

TTVESSFVRRSENGSGSTMMQTKTFSSSSSSKKMGSIFDREDQASPRAGSLAALEKR 

QAEKKKELMKAQSLPKTSASQARKAMIEKLEKEGAAGSPGGPRAAVQRSTSFGVPN 

ANSIKQMLLDWCRAKTRGYEHVDIQNFSSSWSDGMAFCALVHNFFPEAFDYGQLSP 

QNRRQNFEVAFSSAETHADCPQLLDTEDMVRLREPDWKCVYTYIQEFYRCLVQKGL 

VKTKKS 

FIG. 4 
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MCLRGGCSPRAPAAAPQPRPPPALPPRPRAPVPASRPGRPLLTPARPCGRMRRGS 

PGPRLGGSRGERRRPAGRDPARVGPGQGLRRPARPGPAAWTETGQGIVHALTDLSI 

PGMTSGNGNSASSIAGTAPQNGENKPPQAIVKPQILTHVIEGFVIQEGADVSRWDARL 

LVGNLKKKYAQGFLPEKLPQQDHTTTTDSEMEEPYLQESKEEGAPLKLKCELCGRVD 

FAYKFKRSKRFCSMACAKRYNVGCTKRVGLFHSDRSKLQKAGAATHNRRRPAKPVC 

HHLPRIPRSSQQALCPFRLLLLCVTHSQEDSSRCSDNSSYEEPLSPISASSSTSAGDK 

ASGTWSSPTCICGTWWAWDTTSCQVSHQVNVEDVYEFIRSLPGCQEIAEEFRAQEID 

GQALLLLKEDHLMSVMNIKLGPALKIYARISMLKDS 
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MDLLPPKPKYNPLRNESLSSLEEGASGSTPPEELPSPSASSLGPILPPLPGDDSPLPC 

VPSFPRMSNLKLANPAGGPWGLKGSQERLLKMGKGVQGQPFGLRPLAPPPDMNKL 

SGGGGRRTRVEGGQLGGEEWTRHGSFVNKPTRGWLHPNDKVMGPGVSYLVRYMG 

CVEVLQSMRALDFNTRTQVTREAISLVCEAVPGAKGATRRRKPCSRPLSSILGRSNLK 

FAGMPITLTVSTSSLNLMAADCKQIIANHHMQSISFASGGDPDTAEYVAYVAKDPVNQ 

RACHILECPEGLAQDVISTIGQAFELRFKQYLRNPPKLVTPHDRMAGFDGSAWDEEE 

EEPPDHQYYNDFPGKEPPLGGWDMRLREGAARPTLPSAQMSSHLGATLPIGQHAA 

GDHEVRKQMLPPPPCPGRELFDDPSYVNIQNLDKARQAGGGAGPPNPSLNGSAPRD 

LFDMKPFEDALRVPPPPQSMSMAEQLQGEPWFHGKLSRREAEALLQLNGDFLVRES 

TTTPGQYVLTGLQSGQPKHLLLVDPEGVVRTKDHRFESVSHLISYHMDNHLPIISAGS 

ELCLQQPVDRKV 



FIG. 6 
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